T he incidence of colorectal cancer throughout the UK has been rising over the last 30 years. 1 Various studies have reported a shift in the anatomical distribution of colorectal cancer towards the proximal colon. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] It is important to establish whether this reported change in anatomical distribution is genuine as this could have a major implication on current referral practices and the methods used for investigating patients with suspected colorectal malignancy. To be able to assess our current practices in investigating these patients, it is important to appreciate variation in the anatomical distribution of colorectal cancer and whether this is indeed changing over a period of time.
In this study, the hospital's pathology database has been used to identify patients with a histological diagnosis of colorectal cancer with analysis of the site of the cancer in patients referred to the Dewsbury Healthcare NHS Trust over a 10 year period.
METHODS
Patients diagnosed with primary colorectal cancer at the Dewsbury Health Care NHS Trust during the 10 year period, from 1993 to 2002, were identified using the pathology computer coding system (Snomed). This search was considered reliable, as it was able to identify any patient with the histological diagnosis of colorectal cancer. The histology report, surgical reports, and case notes of each patient were reviewed for age at diagnosis, gender, ethnicity, histology subtype, year of diagnosis, and anatomical location of the tumour. Colonic tumours located at the caecum, ascending colon, hepatic flexure, transverse colon, and splenic flexure were defined as right sided colon cancer. Tumours located at the descending colon, sigmoid, and rectum were defined as left sided colorectal cancer.
The anatomical distribution of the cancers was determined for each year during the 10 year period. Ethnicity was defined as white, Afro-Caribbean, Asian, Oriental, and others. Continuous data were assessed for normality by a one sample Kolmogorov-Smirnov test. Non-parametric data are presented as mean (SD), and categorical data as both frequency and proportion (%). Logistic regression analysis was performed to determine whether there was a statistically significant change in tumour distribution over the study period. Mann-Whitney U test was used to assess for a difference in age at diagnosis between the right and left sided cancers. The association between gender and tumour distribution was assessed using a x 2 test. All statistical analyses were performed using the Statistical Package for the Social Sciences for Windows version 11.5 (SPSS Inc, Chicago, Ill, USA), and statistical significance was taken at the 5% level.
RESULTS
During the study period, a total of 771 cases of primary colorectal cancer were identified with eight cases having both left and right sided synchronous colorectal cancers. These eight cases were excluded from our study. From the total of 763 cases studied, 99% were white and the male to female ratio was 14:11. The histology subtype of all primary colorectal cancers during this period was adenocarcinoma. The mean (SD) age of patients in this study was 70 (11) years.
Using the anatomical definition proposed, a total of 31% of cancers were right sided over the 10 year study period. Figure 1 demonstrates the changes in anatomical distribution of colorectal cancer for the patient population sampled over the 10 years. During the study period, the percentage proportion of right sided colon cancer rose from 25% in year 1993 to 29% in year 2002. The highest proportion of right sided colon cancers recorded was 40% in year 2001. To determine whether there was a significant difference in the proportion of right sided colon cancers during the study period, a logistic regression analysis was used. This test indicated that the odds on right sided cancers are increasing by a factor of 1.026 (95% confidence interval 0.974 to 1.081) per year. The result of this analysis revealed no statistically significant difference between the time periods in the proportion of right sided colon cancers (x 2 = 0.931, df = 1, p = 0.335). Hence, the apparent increase in the proportion of right sided colon cancers over the study period is not statistically significant.
Analysis of age at diagnosis when compared to tumour distribution revealed no difference. The mean (SD) age at diagnosis of patients with right sided cancers was 71 (11) years. In the group of patients with left sided cancers, the median (SD) age at diagnosis was 70 (12) years. MannWhitney U test was performed to determine whether there was a significant difference in age at diagnosis between the right and left sided cancers. The result of this analysis was not statistically significant (p = 0.461).
There were modest differences in the anatomical distribution between the sexes with a slightly higher proportion of females diagnosed with right sided disease. In patients with right sided colon cancer, 48% were female compared to 41% with left sided colorectal cancer. In the group with left sided colorectal cancer, 59% were male compared to 52% of males with cancers on the right side. Analysis by x 2 revealed no statistically significant association between gender and anatomical distribution of colorectal cancer during the 10 year period (x 2 = 3.434, df = 1, p = 0.064). Hence, the apparent higher proportion of females with right sided colon cancer over the 10 year period is not statistically significant. Details of our study sample and principal results are summarised in table 1. A separate analysis was not performed to compare the difference between ethnic backgrounds because of the small numbers in groups of nonwhite patients.
DISCUSSION
With the incidence of colorectal cancer steadily rising, 1 it is essential that appropriate diagnostic techniques are applied to reduce its associated morbidity and mortality. The present study, which covered a period of 10 years, from 1993 to 2002, investigated the changes in the anatomical distribution of colorectal cancer in a district general hospital over the period studied. Our data revealed that 31% of all colorectal cancers were right sided and there was a 4% increase in the proportion of right sided colon cancers. However, this increase was not statistically significant. Some authors have described a change in the anatomical distribution of colorectal cancers towards the proximal location, 2-9 while others have not confirmed this shift. [10] [11] [12] In this study, we were unable to establish a significant increase in the proportion of right sided colon cancer. The question, however, remains: Is there a true shift towards proximal colonic tumours? The majority of North American studies have reported a left to right shift in colorectal cancer.
2-4 6 8 9 However, our study did not reveal such a change, suggesting that this shift may be less prevalent in the UK. Waldron and Donovan revealed that 23% of colorectal tumours were right sided (defined as tumours arising from the caecum, ascending colon, and hepatic flexure) during their 10 year study period in Birmingham. 13 A 30 year study in Dublin revealed that approximately 28% of colorectal tumours were right sided as defined by us. 11 A recent study on the current trends of colorectal cancer in England and Wales concluded that approximately 29% of colorectal cancers were right sided by applying our definition from 1971 to 1994.
14 This suggests that our findings are representative of the UK and Ireland.
Our study revealed no statistical difference between the age at diagnosis in right and left sided cancers. This contrasts with previous studies which have suggested that right sided colon cancers are diagnosed in the older age groups compared with left sided colorectal cancers. 4 9 11 Nevertheless, Adloff et al reported similar distribution between left and right sided disease in all age groups, 15 and another study reported a predominance of right sided disease in the younger age groups. 16 The findings from our study suggest that colorectal cancer is a disease mainly diagnosed in the elderly irrespective of the tumour location.
This study demonstrated no significant differences in gender between right and left sided cancers. Previous studies have shown that proximal cancers were more often observed in females. 3 11 12 Recent epidemiology studies in the UK and North America have not confirmed this association. 8 14 In this study, there was a moderately higher proportion of females who were diagnosed with right sided colon cancer compared with cancers that occurred on the left side. However, this was not statistically significant. Differences observed in tumour distribution with regards to age at diagnosis and gender has lead to the hypothesis that various genetic and environmental factors could be implicated in the aetiology of these two different cancer types. 17 This study shows that there has been no significant change in the anatomical distribution of colorectal cancer in the Dewsbury district over the last 10 years. More importantly, the proportion of right sided colon cancer in this district has been consistent and is representative of the UK and Ireland. We also observed that there is no significant difference in anatomical distribution of colorectal cancer when compared to age at diagnosis and gender. The result of this study has important implications for the selection of the most appropriate investigation for patients with suspected colorectal cancer. Given the distribution of the majority of colorectal cancers, and the new range of 90 cm flexible sigmoidoscopes, sigmoidoscopy is an appropriate first line investigation for patients with bowel symptoms suggestive of colorectal malignancy with no age or gender bias. Thereafter, this can be supplemented by the selective use of colonoscopy based on clinical features and sigmoidoscopy findings.
CONCLUSION
The anatomical distribution of colorectal cancer has significant clinical implications for investigating patients with suspected colorectal malignancy. This study has shown that the proportion of right sided colon cancer has been stable with no evidence of a rightward shift over the last 10 years. Our findings support the application of flexible sigmoidoscopy as a first line investigation for patients with suspected colorectal cancer and a follow up colonoscopy for selected patients to exclude right sided pathology.
